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Executive Summary

What is an environmental management system?

<

An environmental management system (EMS) is a management tool through which a property can
evaluate and improve its environmental performance and establish, achieve and sustain its environmental
performance objectives.

Why should Hotel X develop an EMS?

<

An EMSwill help Hotel X sustain the social and physical environment on which it depends for its
survival. Tourists visit City X to savor the beauty of its nature and to experience the warmth and
kindness of its people. The day City X loses these valuable attributes will mark the end of its tourism
industry.

Hotel guests are increasingly taking interest in the environment. A recent poll conducted by Conde Nast
Traveler reveded that:

C  91% of the respondents were concerned about the environmental conditions at their travel
destinations;

C  50% claimed that the environment had become a factor in their travel planning over the last ten
years;

C  25% have changed travel plans because of what they perceived to be an environmental issue at
their chosen destination.

The Agreen( image created and sustained through an effective EMS will, therefore, provide Hotel X with
an additional marketing tool.

Since many environmental measures are aimed at reducing the consumption of water, energy,
chemicals and materials, an effective EMS will help the property save money and ensure the
sustainability of the measures and actions that yield these savings.

During the course of the audit, the Sustainable Tourism team reviewed Hotel X-s water, energy,
chemicals and materials consumption practices; evaluated its policies, procedures and management
structure; identified ways to improve its environmental performance and develop an effective EMS. As
illustrated in the following section, the audit revealed that Hotel X could greatly benefit from becoming a
more Aenvironmentally friendly(@ property.
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Summary of Implementation Costs and Paybacks

The following table summarizes the costs and benefits of 13 of the more than 55 recommendations presented in

Chapter 4 of this report.
Project number and description Environmenta benefits Finendd svings | Implementation Payback
cost period
E-7 Ingtal 2.2 (or 25) USG/min | C Reduces water consumption and 760 USHyear 55 USH 0.9 month
aeraorson dl villakitchen faucets.  pastewater generation
C Improvesthe performance of the
eptic tanks and French drains
C Sesenagy
E8 Ingtdl 1.5 USG/min agratorsin | C  Reduces water consumption and 210 USHlyear 110US$ 7 months
al guest bathrooms. astewater generation
C Improvesthe performance of the
eptic tanks and French drains
¢ Swvesenagy
E-14 Ingdl low-flow shower headsin | C Reduceswater consumption and 6,970 USHyear |440US$ 0.8 month
al guest bathrooms yastewater generation
C Improvesthe performance of the
eptic tanks and French drains
C Savesenagy
E-15 Ingtal tamper-proof low-flow C Reduceswater consumption and 440 USHyear 60 USH 1.6 months
shower headsin al gaff bathrooms  yastewater generation
C Improvesthe performance of the
eptic tanks and French drains
E-17 Retrofit the existing conventiond | C Reduces water consumption and 90 USHyear NOUSH 12 months
toilets with toilet dams, adtewaer generation
displacement devices or early- C Improvesthe performance of the
closure devices. eptic tanks and French drains
E-18 Ingdl flow divertersinthewater |C Reduceswater consumption and 70 USHlyear 70US$ 12 months
tanksof dl toiletswhichhavean  [astewater generation
excessively long toilet bow! refill C Improvesthe performance of the
cyde eptic tanks and French drains
E-22 Harvedt rainwater and useit to C Reduceswater consumption and 3220 UShyear | 2,780 USHyear | 10 months

supply the property-slaundry and
other operation that do not require
potable water

adtlewaer generation
C Reducestheuse of laundry chemicas
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E-23 Eliminate excessve lighting levels Saves energy 1000 USHyear | negligible immediate
in public and garden aress.

Reduce garden and public area
nighttimeillumination in areas
where thereis no guest activity.

E-24 Replace incandescent bulbswith Savesenergy 5550 UShyear | 1,070US$ 8 months
compact fluorescent lightsin public
and garden aress.

E-28 Encourage guest to use natura Saves enargy 1510 USHyear | not determined not
ventilation rather than air- determined
conditioning in guest rooms.

E-29 Minimizeinfiltration of hot air in Saves energy 1000 USHyer |[500USH 6 months
guest rooms through louvers and
doors.

E-32 Inthe future, upgrade the type of Savesenergy 1510 USHyear | not determined not
alc units purchased for guest rooms. determined

E-33 Consder replacing the dectric Svesenagy 3110 USHyear | not determined not
water heater in the guest roomswith determined

LPG water heaters.
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Summary of Initiatives Already Underway

To its credit, Hotel X has aready adopted several initiatives that reduce the environmenta impact of its
activities. Some of the initiatives identified by the audit team are listed below.

Maintenance

< Guest bedrooms are air-conditioned, but al other villa areas are cooled with ceiling fans and natural
ventilation.

< Hotel X uses energy efficient compact fluorescent lights in many of its garden lighting fixtures.
< Hotel X usesalog book to track all maintenance requests, the date of the maintenance requests, and the
name of the maintenance person who fixed the problem. This practice allows the property to identify

recurring problems and ensure that maintenance regquests are addressed in a timely manner.

Purchasing Department

< Hotel X minimizes waste generation and reduces costs by using liquid soap dispensers, rather than
individual soap bars, in public bathrooms.

< The property:=s purchasing operations are controlled by only afew people. This practice reduces the
number of orders placed, gives management greater control over the items purchased, and will facilitate
the implementation of some of the changes suggested in this report.

< Hotel X reduces costs and packaging waste by purchasing most housekeeping and laundry productsin
bulk rather than in small individual containers.

Guest Rooms and Housekeeping

< Hotel X saves water, energy and chemicals by changing bed linens in guest rooms every two days
instead of every day.

< The property stores its guest room blankets in the closet instead of placing them on the bed. This
practice reduces the need to frequently wash the blankets and minimizes the wear and tear on these
items.

< The property offers few bathroom amenities to its guests. Many hotels feel the need to provide their
guests with shampoos, conditioners, lotions, bath gels, etc., a practice that is very costly and generates
agreat dea of waste.

< Housekeepers save energy by turning off all air conditioners, lights, and ceiling fans when preparing
guest rooms in the morning.

< The property places few promotional items in guest rooms. These items are generally misused and
damaged by guests and often only serve to increase the amount of waste generated by the property.

< Housekeepers pay attention to dripping faucets, running toilets, and other leaks in guest rooms and
report al maintenance problems to the front desk or directly to the maintenance staff.

< Housekeepers always try to clear clogged drains or toilets with a plunger before requesting the help of
the maintenance staff. A plunger should always be the first course of action for clearing clogs.
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Housekeepers do not use disposable plastic bags to transport towels and sheets (whether clean or dirty)
between guest rooms and the laundry.

There are no plastic liners in the guest bathroom garbage cans and used grocery bags are often recycled
as garbage can liners in the villa kitchens.

The guest room floor mats are made from natural fibre which is durable and basically maintenance-free.

Housekeepers use durable rags rather than disposable paper towels in their cleaning operations. This
practice saves the property money and reduces the generation of waste.

Housekeepers leave partially-used soap bars in guest bathrooms until check-out instead of replacing
them daily.

Block leaders control the access to the supply room where housekeeping chemicals and products are
stored. They record all items issued, the date of issue, the name of the housekeeper who requested the
items, and villa where the items will be used. This practice alows the property to control the use of
these products and probably reduces the property:s purchasing costs.

The property provides each villawith a pitcher of potable (boiled) water instead of bottled water
packaged in a disposable plastic bottle.

Laundry

<

<

Ba

<

<

Theironsin the laundry are plugged in only when they are in use.

Heavily-soiled laundry is pre-soaked before it is placed in the washing machine. This practice reduces
the volume of laundry that must be processed several times through the washer and dryer.

The bar does not use disposable plastic cups.

Hotel X=s bartender gives out very few straws and does not use paper napkins as coasters.

Garden

<

<

Most yard waste is composted instead of being discarded as garbage.

The grounds staff uses buckets instead of disposable plastic bags to collect and transport yard waste
around the property.

Hagler Ballly
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Introduction

Sustainable Tourism Project

The Sustainable Tourism Project is an activity funded by the U.S. Agency for International Devel opment
(USAID) that is designed to assist the tourism and hospitality industry implement effective environmental
management systems (EMS).

The specific objectives of this project are: (1) to develop greater awareness and understanding of the benefits
of environmental management systems and audits among hoteliers, restaurateurs, allied tourism businesses,
as well asin the manufacturing industry; (2) to train local consultants on EM S auditing techniques; (3) to
assist a select, representative number of tourism establishments in carrying out environmental audits; and (4)
to help finance, on a cost-sharing basis, specific audit recommendations in the participating establishments to
demonstrate the financial benefit of the systematic application of environmentally friendly practices and,
thereby, encourage others in the tourism industry to do likewise. The Sustainable Tourism Project is being
implemented by Hagler Bailly Services (USA) under the direction of USAID and the Tourist Association of
Country X.

Audit Team

The audit of the Hotel X Villas was conducted by an interdisciplinary team in November 1998. The team
members included Patricio Gonzalez Morel, Environmental Engineer, Hagler Bailly; Andreas Deppe, Energy
Engineer, Hagler Bailly; and Cara Holley Montrief, Hotel Environmental Consultant.

The EMS audit consisted of a detailed analysis of al departments and key service areas designed to identify
the environmental aspects and impacts of the property:s activities, and to formulate recommendations on
how to improve the property=s environmental performance and its environmental management system
(EMS).

Audit Protocol

The audit protocols used by the audit team covered the following issues:

Water use and wastewater generation
Energy use

Solid waste generation and handling
Chemicals use and management
Hotel procedures and operations

NN NN AN
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Background Information

Description of the Property

Hotel X covers 12 acres of land overlooking bay X and offers 12 one-bedroom apartments and 16 two-
bedroom, two-storey apartments. All apartments have a full kitchen, aliving room and patio or terrace. The
hotel does not have a restaurant, instead each apartment is assigned a housekeeper who purchases groceries
and cooks for the guests. Hotel X does however have a large kitchen which is used only for special
functions, such as weddings and conferences.

The property:-s facilities include an air conditioned meeting room, a swimming pool, two lighted tennis
courts, a bar, atelevision room, a nature trail which surrounds the property, and access to the nearby Beach
X.

Occupancy Data
The reference occupancy information given by Hotel X covers a 12-month period from September 1997 to

August 1998. This data is summarized in the following table and is used as the basis for many of the
calculations presented in this report.

Month Occupancy in room Occupancy in guest
nights (RN) nights (GN)
September 1997 234 468
October 405 810
November 328 656
December 575 1,150
January 1998 510 1,020
February 493 936
March 436 872
April 415 830
May 405 810
June 287 574
July 411 822
August 1998 587 1,174
Annua total 5,086 10,172

These figures yield the following occupancy criteria for Hotel X:

424 RN/month or 848 GN/month

Average hotel occupancy

Average room occupancy 2.0 Guest nights / Room night

Notes: 1) Since the hotel manager lives in one of the two-bedroom villas, the % occupancy of the
property is based on atotal of 42 rather than 44 rooms.

2) The guest night figures shown in the table assume that Hotel X has an average room
occupancy of 2.0 guest nights per room night.

Hagler Ballly
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2.3. Water Consumption and Wastewater Generation

2.3.1. Water supply and wastewater disposal at Hotel X

< Thewater consumed at Hotel X is purchased from the Local Water Commission. The LWC water
enters the property through a single metered line and is piped directly to all hotel areas.

Hotel X is also equipped with a 11,500 1G elevated storage tank which supplies water by gravity to all

of the property during LWC water lockouts or times of low water pressure in the LWC main. Given
the property:s present water consumption levels, this storage tank can supply Hotel X with water during
approximately 30 hours.

Based on Hotel X=s August 1998 water bill, the present cost of LWC water is 0.0060 US$ per imperia
gallon.

< Thebulk of the wastewater generated by Hotel X is disposed of on-site through a series of septic tanks
and French drains. The septic tanks are pumped out twice per year at great expense.

The laundry=s graywater is currently discharged to the ground down a heavily wooded hillside next to
the laundry building.

Hagler Ballly
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2.3.2. Current water consumption and costs at Hotel X

The property-s monthly water use and its water use index - that is, the monthly water consumption divided
by the monthly occupancy - for September 1997 to August 1998 are given in the following table.

Month Monthly water use Occupancy Monthly water use
(IG/month) (GN/month) index (IG/GN)

September 1997 153,000 468 327
October 393,000 810 485
November 299,000 656 456
Decamber 386,000 1,150 336
January 1998 232,000 1,020 227
February 243,000 986 246
March 269,000 872 308
April 251,000 830 302
May 277,000 810 342
June 237,000 574 413
July 355,000 822 432
August 1998 232,000 1,174 198
Annud totd 3,327,000 10,172

Note 1G = imperid gdlon, 11G = 1.2 USgdlons

This data yields the following water use criteria for Hotel X:

Average water use (3,327,000 IGlyear) / (12 months/year)

277,200 1G/month

Annual water use index = (annual water consumption) / (annual occupancy)
(3,327,000 IGlyear) / (10,172 GN/year)
327 IG/GN

The annual water use index figure calculated above is the prime indicator of how efficiently this property
uses water in its operations. A comparison between Hotel X and a Awater efficient§ property is presented in
Section 2.3.3 of this report.
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The monthly water use index - that is, the monthly water consumption divided by the monthly occupancy -
can be used to monitor how efficiently the property uses its water supply from month to month. The
variation in Hotel X:s water use index in depicted in the following graph.

Monthly water use index versus monthly occupancy
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As shown above, Hotel X:s monthly water use index fluctuates widely over time, ranging from a low of 198
IG/GN in August 1998 to a high of 485 IG/GN in October 1997. Although the monthly water use index is
expected to vary in time due to changes in weather, occupancy rates, guest type, the marked inverse
relationship shown on the graph suggests that the amount of water actually consumed by the guests may be
small compared to Hotel X-s water base load - that is, the water that is used by the staff in all of the
property-s support activities. Therefore, in addition to optimizing water efficiency in the guest villas, Hotel X
should also strive to control and reduce its water base load.

Hagler Ballly
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2.3.3 Comparison between Hotel X and a water efficient property

Comparison between Hotel X and a water efficient hotel
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The comparison between Hotel X=s current performance and the water efficiency benchmark established by
the International Hotels Environmental Initiative reveals that this property uses too much water. Some of the
key factors that contribute to Hotel X:=s high water use include:

few guest bathrooms are equipped with effective low-flow shower heads;

all shower heads in employee changing rooms are damaged or inefficient;

few faucets in the villa bathrooms and kitchens are equipped with flow aerators;

few bathrooms are equipped with water-saving toilets;

the elevated storage tank is not equipped with a float valve and can therefore easily overflow;
the property is more than 25 year old and has probably several weak water pipes;

there are no sub-meters on property to facilitate the detection of underground water leaks.

N NN NN NN

Because of the high cost of LWC water, Hotel X could achieve significant savings by engaging in an
aggressive water conservation program. The savings that could be achieved through water conservations
are summarized below.

Savings achieved if Hotel X became an efficient property

Water savings Financial savings

2,350,000 | Glyear 14,030 US$year

In addition to the direct financia benefits, a reduction in water consumption will aso reduce the volume of
wastewater discharged by Hotel X and will, thereby, improve the performance and degree of treatment
provided by this property:s septic tanks and French drains.

2.4. Energy Consumption and Costs

Hagler Ballly
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2.4.1. Current energy consumption and costs at Hotel X

The energy consumption information collected from Hotel X=s hills is presented graphically in the following
chart.

Monthly energy use versus monthly occupancy
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This data yields the following energy cost and consumption criteria for Hotel X.

Energy costs
USHGN US$/RN USS/year
Totd electricity cost 2.25 447 22,800
LPG cost 0.33 0.64 3,300
Total energy cost 256 5.14 26,100

Energy consumption

kWh/GN kWh/RN kWh/year
Totd electricity use 17 A 172,200
LPGuse 5 10 52,600
Totd energy consumption 22 44 224,800

Note: The conversion of LPG to kWh is based on ahegting vaue of 32.22 kWHIG of LPG.

< Ascan be seen in these tables, electricity accounts for 77% of Hotel X-s total energy consumption and
for 88% of its total energy cost.
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< Unit costs of the energy sources used at Hotel X:

C  Average electricity cost =0.132 US$kWh
C Average LPG cost = 0.444 US%/liter (or 0.063 USHkWh).

The monthly energy use index is an indicator that can be utilized to estimate how efficiently the property uses
its energy throughout the year. The monthly energy use index is equal to the monthly energy consumption
(for electricity and LPG all expressed in kWh) divided by the monthly occupancy in GN. The fluctuation in
Hotel X=s monthly energy use index is depicted in the following chart.

Monthly energy use index versus monthly occupancy
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As shown in the preceding graph, the total energy use index rises during times of low occupancy and drops
during times of high occupancy. Although the energy use index is expected to vary with time due to
changes in weather, guest type and occupancy rates, the marked inverse relationship shown on the graph
suggests that Hotel X:=s energy base load is exceedingly large compared to the energy that is actually
consumed by the individual guests. Therefore, in addition to optimizing the energy efficiency of its guest
villas, Hotel X should aso strive to control and reduce its energy base load (pool pumps, public area and
garden lighting, laundry operations, €tc.).

The following additional information on Hotel X-s energy use and costs is included in Appendix I1.

< Table- Detaled energy consumption and costs - Hotel X 1997-1998
<  Table- Energy consumption and costs input - Hotel X 1997-1998
2.4.2. Comparison between Hotel X and an energy efficiency property
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Comparison between Hotel X and an energy efficient hotel
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As shown above, Hotel X:=s energy use index is approximately 45% higher than that of an energy efficient
hotel.

Some of the factors that contribute to Hotel X's comparatively high energy use index include:

<

The property uses mainly incandescent bulbs for its public area lighting, even though compact
fluorescent bulbs are used for the garden walkway lights. The property also uses extremely bright
floodlights in its gardens at night.

Hotd X uses electric water heaters rather than gas or solar water heaters.

The bedrooms are not designed to encourage guests to use natural ventilation rather than air-
conditioning.

The poorly insulated bedroom roofs and the large vented bathroom skylights increase the heat load on
the villas: a/c units.

In most bedrooms, the settings of the a/c units cannot be adjusted by the guests.

Hotel X wastes a large amount of hot water since most villa faucets are not fitted with flow aerators
and most guest bathrooms are not equipped with effective low-flow shower heads.

Hagler Ballly
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3. Guidelines for the Development of an Environmental Management
System

3.1. Environmental Management System (EMS) Overview

Becoming an environmentdly friendly property is not achdlenge that can be met overnight. Itisa
long-term commitment and a continuous process of improvement which should be integrated in the
daily operations a a pace which isright for each property. The key phasesin the crestion and
development of an effective environmenta management system are illugtrated below.

1 L]
NOTIVATION

- Appoint a pragram Champion

- Craate n Grean Team

- Davelop an environmenial policy
- Molivate staff

- Pariicipaie in external activities

¢

2.
PLANNING ACTION
- Select and assess the focus ereas
- Prepere o plan
- 8¢ imrgets

YEARLY CYCLE 2.
TAKING ACTION
REVIEWING PRDGRESS - Prepare personal action
- Moniter prograss E'¥Bvide support and treining

- Conducl an ennual review ( = Publizh resyits
- Show |eadership

4.

Notee  ThisEMS cycleis based on the approach developed by the Internationa Hotels
Environmentd Initiative,

The four phases are:

Motivation -- inwhich you begin to integrate the initiative in your property by (1) gppointing a
AChampioni to coordinate the program, (2) cresting aAGreen Team( to assist in the implementation
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and monitoring of the program, (3) developing a policy which defines the property-s environmental
objectives and targets, and (4) by motivating the staff to participate and contribute to the program.

Planning action -- in which you select and conduct a detailed review of the property:s priority areas,
identify measures to be taken, prepare an action plan and set atimetable for the implementation of the

program.

Making it happen -- inwhich you gain gaff commitment for the action plan, dlocate responsbilities,
and implement the plan.

Reviewing process -- in which you monitor progress againgt set targets and objectives, conduct an
annua review of overdl progress to assess the successes and failures, and set priorities for the coming
year.

As shown above, phases 2, 3 and 4 form a yearly environmenta management cycle. Each year, the
property will go through this cycle again, using the review of the previous year=s successes and failures
to improve the effectiveness of its EMS and revise, if necessary, its environmenta policy.

Motivation
3.2.1. Appoint the environmental program=s AChampionf

Once the hotdl is ready to move ahead with its environmenta program, Hotel X will need to appoint a
AChampioni who will have the responghility for coordinating and implementing the environmental
program. This person must have agood operationa knowledge of the hotel, the respect of other
employees, acommitment to the project, and the full support of the property=s owners and top
management. The Champion will kegp the environmental program on line, ensure that good business
and environmenta results are achieved, and ensure the participation and cooperation of al staff
members.

3.2.2. Create a AGreen Team({

The creation of aAGreen Team( is crucid to introducing and implementing the environmenta poalicy.
The functions of the Green Team include:

< as3ding the program Champion in the day-to-day management, supervison and troubleshooting
of the environmentd program;

< keeping the property:s staff motivated and dedicated to the principles of the environmentd
program;

< developing new ideas and Strategies for improving the program;

Hagler Ballly
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< acting asthe principa link between the property and local community groups or environmentd
organizations.

To be mogt effective, the Green Team must be compaosed of highly motivated individuds, sdlected from
each of the property:s departments and representing dl levels of employee hierarchy -- from executive-
leve to line-level employees. The actud Sze of the Green Team will depend on the requirements of
Hotel X:s environmentd program; however, when assembling the team, keep in mind that as the group
gets larger, the team as a whole becomes less focused and less productive.

The employees selected for the Green Team must have the motivation and character needed to ensure
the success and the dissemination of the program. Criteriafor the sdection of team members may
include:

< recommendations by managers or supervisors,

< nominaion by fellow employees; or

< asmple application process which requires the candidates to explain their expected contribution
to the environmenta program and their reasons for wanting to join the team.

Note:  Hotd X should create more persondized names for the AChampioni and AGreen Team( to
reflect the property-s Apersondity.@ In this report, the terms AProgram Championi and
AGreen Team( are used as generic names to represent two key components of an effective
EMS.

3.2.3. Develop an environmental policy for Hotel X

An environmenta policy is an important tool for communicating, both interndly to employees and
externdly to guests, that the property is serious about its role in preserving and protecting the
environment. The policy should, therefore, embody the property-s commitment to the environment and
define the gods it wishesto achieve.

The formulation of the environmental policy should be a concerted effort, involving management, the
program Champion, the Green Team and dl interested staff members. This combined effort will ensure
that the environmenta policy is understood and respected by al employees, and will provide the taff
with a sense of ownership over the property=s environmenta program.

The breadth of the environmenta policy adopted by the hotel will define the complexity and magnitude
of the environmenta management system that will be needed to put the policy=s words into actions.
The property is, therefore, advised to develop afirst policy that is gppropriate to the nature and scale
of its environmenta impact, but not overly amhitious. The firgt environmenta policy should include
manageable commitments that bring obvious benefits to the property or help remedy its most Sgnificant
environmenta impacts. Examples of commitments appropriate for afirst environmenta policy include:
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< safeguarding natura resources by achieving amore efficient use of water, energy, chemicas and
materids,
preventing pollution by reducing the amount of waste generated by the property;
complying with dl applicable environmentd regulations.

After mastering the basic principles and operations of its EMS, Hotel X should broaden the scope of
its environmenta policy and review its objectives and targets. An example of acomplete and
comprehensive environmental policy is given below.

The environmenta policy must be clearly communicated and explained to dl current employees and dl
new hires. It should be discussed in staff meetings, included in employee handbooks and posted on the
saff notice board. Once the property has put into practice the key eements of its EM S and achieved
the first noticegble results, management should place a framed copy of the environmenta policy in the
hotd lobby, in full view to dl guests and visitors.

Hotel Environmental Policy
By the International Hotels Environmental Initiative

We recognize that our business has an important role to play in protecting and enhancing the environment for future
generations, and to help secure the long-term sustainability of the tourism industry.

To this end our hotel is committed to tanking action:

To achieve sound environmental practices across our entire operation

To comply fully with all environmental legislation

To minimize our use of energy, water and materials

To reduce our pollution to @ minimum and, where appropriate, to treat effluents

To invite our customers, suppliers and contractors to participate in our efforts to protect the environment

O O O O OO

Where we can, to work with others in the tourism industry, in public agencies and the community to achigve wider
environmental goals

(qp)

To provide all employees with the training and resources required to meet our objectives
C  Toopenly communicate our policies and practices to interested parties

C  Tomonitor and record our environmental impacts on a regular basis and compare our performance with our policies,
objectives and targets
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3.2.4. Motivate the staff

The hotel does not currently have regular saff meetings. Monthly, or at least quarterly, meetings of dl
employees are important to establishing communication between management and employees and to
building saff morale. More frequent meetings of department heads will build teesmwork among
departments and keep everyone apprised of important issuesin the hotel. It isimportant that the hotel
begin holding meetings of staff and department heads as soon as possible. These meetings do not have
to be lengthy -- in fact, they will typicaly be more effectiveif a brief agendais set beforehand.

Management should use these Saff mestings to inform al employees of the environmenta progrants
objectives and to cdl for their ideas and support. Involving the staff not only helps gain their
commitment to the initiative, but also alows the program to benefit from their creativity and experience:
line-level employees often know best how to reduce waste and improve efficiency, and how to carry
out specific programs and actions in the most practica manner. The Champion and the Green Team
should, therefore, strive to gain the support and collaboration of their colleagues a dl levelsand in dl
the departments of this property.

In most cases, saff will not effectively practice environmentaly conscious behavior unlessthey are
given proper training and motivated through an appropriate incentive program. For example,
employees will engage more willingly in good housekeeping practices once they are dearly ingtructed
on what must be done, informed of the benefits of these practices, and encouraged and rewarded by
management. Since gaff participation in the environmenta program can generdly save the property a
lot of money, management should take the time to devise an appropriate and effective incentive
program.

Incentives may include monetary rewards such as sharing with the staff part of the water and energy
savings achieved through the environmenta program, or giving bonuses to particularly deserving
employees. Incentives may aso include non-monetary rewards such as extra paid vacation days,
parties and gifts (e.g., t-shirts with the hotel-s Agreen teami logo, gift certificates).

3.2.5. Participate in external activities

Hotel X=s management and gaff should get involved in loca and nationd initiatives, attend events,
subscribe to environmenta publications, discuss environmentd issues with colleagues in the indudtry,
and promote Anetworkingi of good ideas through the local Chapter of the Tourist Association.
Participation in externa activities will help the property gain a deeper understanding of the issues, learn
how others are tackling their environmenta problems, and enhance the property:s reputation in the
indudtry.

An effective and productive way for Hotel X to further enhance its environmenta programisto
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develop strong community relaionships. By actively participating in locd civic and environmenta
activities, Hotd X will highlight its leadership role and bolster the mativation of its employees by
dlowing them to pogtively affect the community in which they live and by providing them with dternate
means for professond growth.

Planning action
3.3.1. Select and assess the program=s focus areas

The Green Team, under the leadership of the Program Champion, must review the property-s activities
in order to determine which areas, departments or issues should be targeted first by the environmenta
management program. This review processis generaly conducted by:

1) identifying the environmenta aspects of the property-s activities -- an environmental aspect isan
eement of aproperty:s activity which interacts, in abeneficid or detrimental manner, with the
environmen;

2) evauating these environmenta aspectsin order to determine which of these have a sgnificant
negative impact on the environment;

3) highlighting the areas of sgnificant negative environmental impact that can be affected through the
property-s environmenta program.

The environmenta aspects of the various activities carried out in hotels can generdly be classified in a
least one of the following categories.

water use;

energy use,

solid waste generdtion;
generation of water pollutants,
use of hazardous products;
generation of air emissons, and
damage to the ecosystem.

OO OO OO OO

A description of the environmenta impacts and the types of activities associated with Hotd X=s
principa environmenta aspectsis given in Appendix 1.

The identification of environmenta aspects and impacts provides the property with a sense of its
current environmental performance and enables the property to establish the environmentd targets and
objectives of its future EMS activities. The background information and the recommendations given in
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thisreport should help Hotd X identify its principd priority aress.

After sdlecting the priority areas for the environmental program, the Green Team will have to conduct a
detailed review of each priority area. The objectives of thisreview process are:

1) To assess current performance in each particular priority area. Current performance can be best

2)

evauated by caculaing environmenta performance indicators from the property:s energy, water
and solid waste hills, chemicas and materials purchase records, and hotel occupancy records.
Examples of the type of indicators which can be used by Hotel X to gauge its current
environmenta performance include;

gdlons of water consumed by the property per guest night

kWh consumed by the property per guest night

number of tanker loads pumped from the septic tank per 1,000 guest nights
galons of water consumed per pound of materia processed through the laundry
pounds of laundry (or number of wash loads) processed per guest night
pounds of laundry chemicas used per guest night

pounds (or volume) of solid waste hauled out of the property per guest night
pounds of materias (glass, paper, plastic, metas) recycled per guest night
pounds of a specific chemica product used per guest night

(ep N or I e N o BN o> I b BN o I ab BN @b ]

Thisinitid assessment is very important since it provides the benchmark againgt which progress
will be measured in a particular focus area (e.g., the laundry room) or in the property asawhole.

To identify improvement options. The Green Team will need to identify what is dready being
achieved in order to gain an idea of where improvements can be made without sacrificing other
operdtiond criteria. Thisiswhere discusson with key staff in each areais not only very useful
(they often understand best where and how improvements can be made) but also essentid to gain
their commitment to the process.

The findings and conclusions of this preiminary review process should be recorded so that they
may be used, at the end of the yearly EMS cycle, to evaluate the results and achievements of the

environmental program.
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3.3.2. Prepare a plan

The preparation of the action plan involves four important steps:

C  decidewhich of the actions identified by the review should be pursued firg;
C  definethe gepsto implement each action;
C dlocae responghility for these steps;
C settarget datesfor action.
The action plan should prioritize:

C  actions needed to meet environmentd laws and standards,

C  good management practices which are smple and will bring a combination of environmentd
and business benefits;

C  investment measures that have arapid payback.

The action plan forms given in Appendix Il illustrate the outputs of this task.

The tasks liged in the plan may include eva uating the performance, cost and operationd implications of
an option. 1t may be wiseto try out an idea before fully implementing it.

The audit team recommends that the hotel begin with back-of-house environmenta improvementsfirs.
Since Hotel X has not yet begun a comprehensive environmenta effort, it would not be advisable to
dart its program with an initiative such as a Linens and Towds Reuse Program, which solicits guest
participation. These types of programs are best implemented (and the guests are more likely to
participate) when the guest can see that the hotel has made some efforts toward conservation.

3.3.3. Set targets

The purpose of setting targetsis to provide clear benchmarks againgt which to measure the success of
the program. However, since changing environmenta practice takes time and effort, the Green Team
should carefully evaduate the progranstargets. It is often better to set targets which are achievable
and which can provide redl satisfaction once achieved, than to set over-ambitious targets which may
leed to failure and staff demoraization.

The targets established by the Green Team for the property=s environmenta program may be based
either on environmentd performance indicators or on specific actions that must be completed by a
given date.

Examples of indicator-based targets include:
C  Reducethe amount of water consumed by the property per guest night in 1998 by 10% with
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respect to the 1997 figure.

C  Reducethe mass of solid waste hauled out of the property per guest night in 1998 by 20%
with respect to the 1997 figure.

C Beforetheend of 1998, achieve awater useratio of 2.1 1G per pound of laundry processed.

Examples of action-based targets include:
C Stat acomposting program for al garden waste by March 1998.
C Develop acheckligt for aguest room preventive maintenance program by January 1998 and
begin the program by February 1998.

Taking action
3.4.1. Prepare personal action plans

Hotel X:=s employees mugt clearly understand that respongibility for minimizing the waste of energy,
conserving water, recycling materias, and other tasks defined by the property=s environmenta program
is part of their job. They must be aware that they will be recognized if they carry out these
regpongibilities successfully, and reprimanded if they do not. The key to achieving this objective isto
trandate the overd| action plan into persond action plans which detall the specific and generd actions
expected of the employees.

A sample persona action plan is provided in Appendix I1.

3.4.2. Provide support and training

The key to success for any environmenta program is education. Employees must learn how to perform
ther daily tasksin a manner that will maximize conservation, and understand why Hotel X is
undertaking this effort and the pogitive effects this effort will have on them, their families and the local
community. This understanding will provide a sense of ownership in the environmentd effort that will
contribute to its long-term success.

The objective of the training program issmple: to ensure that al employees understand the property-s
important environmenta issues and have acquired the skills to perform their work in an environmentaly
responsible manner.

3.4.3. Publish results

Employees want to know the results of their endeavors. Management and the Green Team should,
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therefore, regularly post the results of monitoring on the staff notice board, congratul ate successes, and
reward individuas or departments that have done particularly well.

Many hotels put up energy and water consumption monitoring results on their saff notice boards. The
results for the current month are displayed in asmple graphic format and compared with the previous
month and the same month in the previous year. Staff take greet interest and pride in these results.

Hotel X may aso decide to publicize the results of its environmenta program in promotiond literature.

3.4.4. Show leadership

Achieving staff commitment is an ongoing task -- if enthusiasm isto be maintained, Saff need to be
constantly reminded of the objectives and targets which have been set. Management and the Green
Team must demondrate its continued commitment and leadership, notice when action is being taken
and when lgpses occur, and continudly refresh enthusasm in the chalenge of transforming Hotel X into
an environmentdly friendly property. Like customer care, good environmental management practices
must become part of the management culture.

Reviewing progress
3.5.1. Monitor progress

The saying Ayou carrt manage what you dorrt measurel gpplies as much to environmental management
asto other areas. Hotd X needs to establish good monitoring procedures to ensure that the program is
working and achieving its objectives. Monitoring should be sufficiently frequent to enable corrective
action to be taken if there isa sgnificant change in the average daily consumption or alarge deviation
from targeted performance. 1dedly, water and eectricity meters should be checked on adaily bass.
This activity need not take a member of staff more than 30 minutes per week.

Examples of water and energy monitoring forms are provided in Appendix 11.

Especidly in the early days of the program, the Green Team should frequently hold short meetings with
relevant individuas to review the progress made and to help sort out problems asthey arise.

Effective utility metering will pay back very rapidly. Some hotels have inddled separate utility metering
for different parts of the hotel. This enables them to better identify where energy or weter wastage is
occurring. Typicdly, the cogt of ingdling new meters will be met from utility cost savingsin the first
year.
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3.5.2. Conduct an annual review

Once ayear, Hotel X will need to step back to check the progressin its environmenta performance.
This review may be conducted by the Champion and take the form of a short report which contains
target, results and monitoring information related to the implemented actions. Alternatively,
management may prefer to use independent consultants if it feds that Hotel X does not have the
resources or in-house expertise needed to perform thistask. The review should cover the property-s
environmenta management cgpabilities as well as the progress made with specific environmenta
actions. It should include:

< A generd review of the property-s environmental performance to assess what progress has been
made, and to help re-prioritize action.

< A summary of measured achievements againg the targets and objectives.

< Discussonswith rdevant gaff to identify the difficulties encountered and the successes achieved,
aswdl astheir recommendations for future actions.

Thisreview processisinvauable. 1t will highlight problem areas as well as help identify the most
gppropriate environmental management approach for Hotel X. Management and the Green Team can
then begin to plan for the coming year -- but thistime on the basis of the experience acquired over the
past year.
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4. Recommendations for Improving the Property=s Environmental
Performance

This chapter describes the recommendations proposed by the audit team to help the property improve
its efficiency and at the same time minimize its impact on the environment. These recommendations are
classfied by department or area of responsihility - for example, Property Management, Maintenance,
Purchasing Department, Housekeeping, Laundry and Kitchen.

Whenever possible, the impact of the recommendations is quantified through detailed caculations and
the key parameters rdated to the implementation of the recommendations are listed in a summary box.

The detailed recommendetion caculaions are generdly included as individua caculation sheetsin
Appendix | of thisreport.

4.1. Property management

General issues

M-1  Putinplacea Green Team and gtart implementing an Environmental M anagement
System (EMS) at Hotel X.

A Green Team and an EMSwill help Hotel X improve its environmenta performance, and achieve and
sudtain its environmenta performance objectives. The development of an EM S and the formation of a
Green Team are detailed in Chapter 3 of this report.

M-2  Communicate the property=s environmental program to the guests.

The front desk should introduce the guests to the property-s environmenta program during check-in.
Guests should be made aware of and invited to participate in Hotel X:s efforts to preserve City X:s
environment.

M-3  Train and motivate employeesto conserve water, ener gy, chemicals and materials.

< Usedaff meeting or training sessions to educate employees on the financia and environmental cost
of their actions; discuss the ways in which they can reduce their consumption of energy, weter,
chemicds and materids; and collect ideas for improving the property's environmenta performance
and efficiency. Simple examples could be used to convey the message that careless practices
ggnificantly affect the profitability of the property:

Quesion:  What isthe cost of letting a single cold water tap run for 1 hour per day?
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Answer: 90,000 IG or 555 US$ per year.
Quesion:  What isthe cost of leaving a Single air-conditioner running needlesdy
overnight?

Answver: 2,500 kWh or 333 US$ per year.

Pogt signsin key areas to remind employees to conserve water, energy, chemicas and materials.

Solid waste
M-4 Implement a property-wide waste management program.
Hotel X should implement a property-wide waste management program to reduce, reuse and recycle
al possble wastes that are currently generated in its operations. An effective waste management
program will sgnificantly minimize the property's impact on the environment, and save money by

improving the use of materias, resources and energy.

1) Reduce the generation of waste

Hotel X can reduce the impact and the amount of waste it produces by:

using materiads efficiently and discarding them only when they are no longer fit for use;
using durable goods which need to be discarded less frequently;

avoiding the purchase of excessvely packaged goods, and

minimizing the use of hazardous materids and products that harm the environment.

N N NN

Reducing the generation of waste is obvioudy the first option that should be considered by Hotel X.
This approach fosters the efficient use of resources, and reduces the volume of waste materia that must
be handled by employees and hauled away to the dump. The bulk of the responsibility for reducing
waste generation generaly lies with management and the purchasing department: they decide what is
brought into the property and thereby determine what eventualy leaves the property as waste.
Examples of waste reduction measures include:

< Avoid purchasing itemsthat are excessvely packaged (e.g., foods, beverages, amenities,
chemicds, cleaning products, appliances). Packaging aone can account for up to 40% of a
hotel-s waste stream.

< Purchasefood itemsin bulk rather than in individualy packaged portions (e.g., sugar, salt, pepper,
jams, condiments, butter, cereds, syrup, cream, juice). Bulk items are less expensive and create
less packaging waste.

< Reduce or diminate the use of disposable items such as plates, cups, tableware, paper napkins
and place mats.
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Minimize the use of sraws.

Use durable coagters instead of paper napkins which must be replaced with every drink.

Use cloth cleaning rags instead of disposable paper towels.

Use cloth bags or baskets instead of plagtic bags to collect and return guest laundry, towels and
linens

Install soap dispensersin guest bathrooms, public bathrooms and employee locker rooms.

Use refillable containers for chemicas and cleaners. For example, replace aerosols with products
that can be purchasad in bulk and dispensed from refillable pump bottles.

Avoid using laundry, kitchen, or housekeeping detergents which contain phosphates.

Minimize the purchase and control the use of harsh or hazardous chemicals (e.g., drain cleaning
agents, solvents, bleach).

Avoid using battery-powered appliances. If necessary, purchase rechargeable or mercury-free
batteries. Mogt batteries contain heavy metals which can leach into the groundwater if the
batteries are discarded in unlined trash dumps.

Coordinate the property:s purchasing process to reduce the number of orders placed with each
vendor. Thiswill probably save money and reduce packaging waste.

2) Reuse dl posshleitems

Whenever possble, Hote X should reuseitemsin their origina form for the same or adifferent
purpose rather than digposing of them. If an item cannot be reused on-site, the property should
investigate the possihility of sdling it or giving it to employees, outsders, charitable organizations, and
local schools or businesses. Examples of reuse actionsinclude:

Use laundry gray water to irrigate the grounds.

Serve only beverages that are packaged in reusable bottles which can be returned to the
manufacturer.

Use the back side of computer and office paper for taking notes and writing internal memos.
Give preference to vendors that supply their products in returnable or refillable containers.
Remove used soap bars from guest bathrooms only at checkout. The used soap bars should be
collected and reused around the property or given away to staff or charities. Soap bars can dso
be used (either as bars or as home-made liquid soap) to carry out avariety of cleaning operations
on property.

Replace trash can liners only when these are soiled or unsuitable for further use.

Repair and reuse damaged furniture or donate it to interested parties.

Donate |eftover food to charities.

3) Recydedl possbleitems

Many items that cannot be reused in their origina form can be sold or given away to processors for
recycling. Even if the property does not directly profit from its recycling efforts, diverting items from
the waste stream should alow the property to reduce the frequency and the cost of trash collection.
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The items which can generdly be recycled include:

green waste from kitchen and garden (this materia should be composted on-site);

white paper, mixed paper, newspaper and cardboard;

glass bottlesand jars;

plastic bottles and containers made of PET (a plagtic typicaly used for soft-drink and water
bottles) and HDPE (a plagtic typically used for milk jugs and chemica containers);
duminum cans and fail;

ged cans,

sted scrap such as old pipes and appliances,

other metals such as copper and brass;

frying oil and grease.

N N NN

N N N NN

M-5 Buy recycled paper products.

Purchase as many recycled paper products as possible (e.g., office paper, toilet paper, facia tissues,
paper towds, etc.). Mogt paper products manufacturers have environmentaly-friendly aternatives
which contain aminimum of 20% POST CONSUMER waste. The price and quality of recycled
paper products are often comparable to those of virgin paper products. By using recycled paper
products, Hotel X will help foster the market for recycled productsin Country X and convey its
concern for the environment to its guests.

The auditors were unable to identify at Hotel X any paper products that contained at least 20% post-

consumer fiber.

M-6 Minimize the amount of waste generated by the groceries purchased for the guest
villas.

Consder the following suggestions:

< Whenever possible buy itemsin bulk or in large portions. For example, purchase fruit juicesin
large bottles rather than in Sngle-serving packages.

< Do not purchase disposable items such as paper nagpkins and paper or styrofoam plates.
< Give preference to grocery items that have a minimum amount of disposable packaging. For

example, give preference to soft drinks that are packaged in returnable glass bottles.

M

7 Minimize the use of plastic bagsto transport groceriesfrom the supermarket to the
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villas.
The supermarket should be asked to transport its groceriesin reusable crates instead of in disposable

plastic bags. Although some of these bags are used aslinersin the kitchen garbage cans, many of them
are discarded as waste.

Chemicals and hazar dous products

M-8 Evaluate the chemicals used on property and switch whenever possibleto more
environmentally-friendly products.

Obtain ingredient lists or materid safety data sheets (MSDS) from chemica manufacturers or
digtributors and keep them on file. Thiswill help the property identify and possibly discontinue the use
of certain hazardous products. It will aso dlow the property to better respond to emergencies related
to the use of these hazardous chemicals.
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4.2. Engineering

General issues

E-1 Implement a formal preventive maintenance program.

Hotel X should put in place aforma preventive maintenance program to cover guest rooms, and public
and back-of-house areas. The equipment targeted by the preventive maintenance program should
include:

al ar-conditioning units

villawater heaters

plumbing fixtures (toilets, shower heads, and faucets)

windows, louvers and doors to minimize the infiltration of outside ar in air conditioned areas
kitchen equipment in the villas as well asin the property=s main kitchen

laundry washers and dryers

light fixtures throughout the property

N NN NN NN

Hotel X isaready tracking maintenance activities in alog book as problems arise but should dso
develop awritten schedule for dl regular maintenance activities. A preventive maintenance program
will increase the service life and the operating efficiency of Hotel X=s equipment and will reduce the use
of energy, water, chemicas, and materids.

E-2 Establish a controlled procedureto report and track maintenance requests and
maintenance oper ations.

Management should define a procedure that will alow employees to report maintenance problemsto
the maintenance department in argpid and effective manner. For example, housekeepers could fill out
maintenance request forms and submit them to their supervisors, the front desk or directly to the
maintenance saff. As problems are reported, they should be documented and filed in the hotek:s
maintenance |og book.

At the present time, the staff procedures for reporting maintenance issues are very inconsstent.

E-3 Implement a monitoring program.

Implement a program to monitor the amount of energy, water and key chemicas or materias
consumed by the property. Caculate at the end of each month the amount of dectricity, LPG, water
and chemicds that was consumed per guest night (i.e., galons of water/guest night, KWh/guest night,
etc...). Thisdatawill hep the property:

Hagler Ballly



EMSAudit of Hotel X C Page 32

define its norma consumption patterns,
identify any unusud shifts in consumption which may indicate equipment problems (e.g., water
leaks) or operationd problems;
< ensure that employees are complying with water, energy and materids conservation guidelines,
< enaurethe effectiveness of preventive maintenance operations, and,
< evduate the progress of the property-s conservation and environmenta efforts.

As part of its monitoring program, Hotel X should consder ingaling and tracking sub-metersin key or
high water use areas (villablocks, laundry).

Monitoring should be sufficiently frequent to enable the property to take corrective ection if thereisa
sgnificant change in consumption or alarge deviation from targeted performance. Idedly, water and
electricity meters should be checked and the water and eectricity consumption should be calculated at
least every two or three days. Monitoring utility meters requires a minimum amount of [abor.

Samples of water and eectricity monitoring forms are presented in Appendix 11.

Water
E-4 Implement a property-wide water conservation program.

Water consumption at Hotel X (327 imperid galons per guest night) is greater than the industry
average for awater efficient property (96 Imperid galons per guest night). Given the high cost of
LWC water, it isin this property-s best interest to engage in an aggressive water conservation program.

A water conservation program will aso reduce the volume of wastewater discharged by Hotd X and
will, therefore, improve the performance and the degree of treatment provided by the property-s septic
tanks and French drains.

E-5 Promptly fix all leaksin faucets, toilets and pipes and ensurethat all water-using
fixturesarein proper working order.

The auditors found only few leaking faucets and cregping toilets while ingpecting the property,
suggesting that Hotd X has an effective maintenance program for its water-using fixtures. However,
since even asingle dripping tap can waste up to 10,000 | Glyear (58 USHyear) and an overflowing
toilet can easily lose 720 |G/day (4.17 US$/day), Hotdl X should persevereinitslesk prevention
efforts.

Maintaining Hotd X=s water-using fixturesin proper working order requires an effective preventive
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maintenance program and the collaboration of dl employees. All saff members -- and in particular
housekeepers -- should be trained to detect leaks and mafunctioning toilets (leaky flapper valves,
dticking flush mechanism, overflowing toilet tanks), and to promptly report these problems. The
maintenance gaff should promptly answer maintenance requests and conduct an effective preventive
mai ntenance program which includes the following operations:

< Replace missing or damaged faucet agrators.

< Enauretha there are no excessve leaks in the valves which divert water from the tub faucet to the
shower head -- that is, only aminimum amount of water should come out of the tub faucet while
the valve is on the Ashower(l position.
Ensure there are no excessive leaks around the handles of tub and sink faucets.
Periodicdly descae dl shower heads. Clogged shower heads may encourage gueststo take
baths rather than showers -- a bath consumes 2 to 4 times more water than a shower.

< Enaurethat tub and sink stoppers sedl properly. Repair damaged stopper mechanism and replace
leaking stoppers.

< Check for broken toilet flush mechanisms. A damaged or jammed flush mechanism can waste
more than 5 |G/minute (7,200 1G/day) until it is detected and corrected.
Check for damaged and leaking toilet flapper vaves.
Remove scale depositsin toilet tanks that obstruct the flapper valve,
Adjust the water leve in toilet tanks to the minimum level required for proper operation. An
excessively high water leve in the toilet tank can waste up to 0.5 1G/flugh; letting the weter level
rise above the top of the tank overflow pipe can result in a constant loss of water of more than 0.5
IG/min.

The cogt of these maintenance operations is generdly minimdl.

E-6 Install aeratorson all possible faucets.

Most faucetsin Hotel X:=s guest, public and back-of-house areas are not equipped with flow aerators.
The absence of these low-cost water-saving devices contributes to the excessive use of water at Hotel
X.

Flow aerators screw directly at the end of faucets and reduce their output without affecting in most
cases the Afedlf) of the flow. A standard aerator generdly costs less than 2.00 US$ while a tamper-
proof mode costs lessthan 3.00 US$. The rated outputs and the recommended application of the
sandard aerator models available on the market are given in the following table.

Rated output Recommended application

0.4 1G/min (0.5 USG/min) < Public bathrooms
< Employee bathrooms
< Hand-wash tations
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1.31G/min (1.5 USG/min) < Guest bathrooms
< Public bathrooms
< Employee bathrooms
< Hand-wash stations
1.7 1G/min (2.0 USG/min) < Guest bathrooms

< Public bathrooms

1.81G/min (2.2 USG/min) < Work areafaucetsin kitchens, bars, laundry, etc.

2.1 1G/min (2.5 USG/min) < Work areafaucetsin kitchens, bars, laundry, etc.

Note: Therated output of aeratorsisfor aline pressure of 60 to 80 psi. In most instances, the actua
output of an aerator iswell below itsrated output.

The use of flow aeratorsis particularly important on faucets that are used frequently (e.g., public and
employee restrooms), are left running for long periods of time (e.g., kitchen, laundry room), or have
exceedingly high outputs. Flow aerators aso save energy by reducing the amount of hot water drawn
from faucets.

Hotel X should indal:

0.5 or 1.5 USG/min aerators in public and employee bathroom faucets;
1.5 USG/min aerators in the guest bathroom faucets,

2.2 or 25 USG/min aeratorsin dl villakitchen faucets;

2.2 or 25 USG/min agratorsin adl main kitchen faucets.

N N NN

The cogts and savings associated with the ingtdlation of aerators in some specific hotd areas are
presented in the following calculations.

E-7 Install 2.2 (or 2.5) USG/min aeratorson all villa kitchen faucets.

Financid savings = 758 US$lyear Water savings = 73,200 IGlyear
Implementationcost =55 US$ Electricity savings = 2,400 kWh/year
Payback period = 0.9 month

None of the ingpected villa kitchen faucets were equipped with aerators. The output of these faucets
ranges up to 4.2 IG/min, but could easily be reduced to less than 1.8 1G/min with flow aerators.

E-8 Ingtall 1.5 USG/min aeratorsin all guest bathrooms.

Financid savings = 212 USHlyear Water savings = 35,600 IGlyear
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Implementationcost =117 US$
Payback period = 7 months

Only 15% of the sink faucets in the inspected guest bathrooms were equipped with working aerators.

E-9 Reduce the maximum output of hose bibsin the laundry room and other areas by
ingtalling flow restrictorson the water lines.

A flow redtrictor isa smdl washer or tube that fits on the water pipe leading to the hose bib (or any
other water using fixture) and the restricts the output of the pipe generdly to lessthan 2.1 1G/min. The
cost of aflow restrictor ranges from 0.25 to 1.00 US$. These water conservation devices require
periodic maintenance and should therefore be used only on fixtures that cannot accommodate agrators.

E-10 Periodically clean and descale all faucet aer ators.

Aerators should be periodicaly cleaned and descaled by soaking them overnight in vinegar (1.40
USHliter) or another safe descaling product. Clogged aerators are often dismantled or broken by
frustrated guests and employees.

E-11  Usetheshut-off valvesto reduce high faucet flows.

In addition to flow aerators, the high output of faucets can be further controlled by adjusting the shut-
off valves located on the pipes that bring water to the faucets. In many cases, these valves are wide
open and thus subject the faucets to the full pressure carried by the water distribution system. These
vaves should be adjusted to reduce the water pressure acting on the faucets and thereby reduce the
maximum flow output of the faucets.

Hotel X should use this technique to limit the output of its older faucets (e.g., in the employee
bathrooms) which cannot accommodate flow aerators and which cannot be economically replaced with
new faucets.

E-12 Ensurethat guest bathroom sinks ar e equipped with stopperswhich seal properly.

The lack of properly fitting stoppers forces guests to use running faucets when shaving, washing
clothes, etc. Only 40% of the inspected guest room sinks were equipped with functional stoppers.

E-13  Ensurethat guest bathroom tubs are equipped with stoppers which seal properly.
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Poorly fitting or leaking stoppers force guests to use more water whenever they take baths. Only 65%
of the ingpected guest room tubs were equipped with functioning stoppers.

E-14  Ingall low-flow shower headsin all guest bathrooms.

Finencid savings = 6,970 US$lyear Water savings = 339,000 IGlyear
Implementation cost =440 US$ Electricity savings = 37,300 kWh/year
Payback period = 0.8 month

65% of the inspected guest bathrooms were not equipped with low-flow shower heads, and these
inefficient shower heads used from 3.2t0 5.0 IG/min. A high qudity low-flow shower head uses less
than 2.1 1G/min and costs approximately 15.00 USS.

Before purchasing low-flow shower heads, Hotel X should find out from loca hoteliers which brands
of low-flow shower heads have a proven performance record in Country X.

E-15 Ingall tamper-proof low-flow shower headsin all staff bathrooms.

Financid savings = 440 US$lyear Water savings = 74,000 IGlyear
Implementationcost =61 US$
Payback period = 1.6 months

None of the property-s staff bathrooms are equipped with effective low-flow shower heads.

E-16  Periodically clean the scale which clogs the shower heads.

Scale deposits severdly affect the qudity of the shower flow and may encourage guests to take baths
instead of unpleasant showers. Since baths consume 2 to 4 times more water than showers, Hotel X
should ensure dl shower heads work properly.

The shower heads should be cleaned by scraping dl the possible scale and soaking them overnight in
vinegar or another safe descding product. If after removing the scale the existing shower heads
produce an excessively high flow, Hotel X should replace them with low-flow shower heads.

E-17  Retrofit the existing conventional toilets with toilet dams, displacement devices or
early-closur e devices.
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Financid savings = 92 US$lyear Water savings = 15,300 IGlyear
Implementationcot =92 US$
Payback period = 12 months

These water conservation devices are designed for conventiona toilets (i.e., toilets equipped with large
water tanks and which use between 3.3 10 4.2 |G per flush) and can reduce by 0.4 to 1.0 I1G the
amount of water used for each flush.

< Digplacement devices are objects, such as bags or containers filled with water and pebbles, that
are placed in the water tanks of conventiond toilets to reduce the volume, but not the height, of the
water stored in the tanks. Displacement devices must be compatible with the existing toilets and
not interfere with the flush mechaniams, and should be anchored (attached to the tank wall) to
prevent them from migrating inside the tank. Home-made displacement devices can be made by
filling aplagtic bottle or container with water and pebbles.

< Toilet dams are flexible metal pands that are used to block off part of the water tank of
conventiond toilets and thus reduce the volume of water that drains to the bowl with each flush.

< Anealy-closure device replaces the exigting flush valve or acts on the exiging flush valve forcing it
to close early and thereby saving water. There are alarge variety of early closure devices
currently available on the market.

Note that water conservation devices cannot be automatically ingtaled on al of the property:s
conventiond toilets. Hotel X=s maintenance saff will have to determine by trial and error which devices
can be ingtaled on the property's conventiond toilets. The auditors estimate that gpproximately 50%

of the property-stoilets could be fitted with water conservation devices.

E-18 Ingall flow divertersin thewater tanksof all toilets which have an excessively long
toilet bowl refill cycle.

Financid savings =72 US$lyear Water savings = 12,200 IGlyear
Implementationcost =72 US$
Payback period = 12 months

Flow divertersfit at the end of the hose which feeds water to the toilet bowl=s refill pipe, and divert to
the water tank part of the flow that would otherwise drain to the toilet bowl. Flow diverters can
therefore be used to

1) regulate the amount of water sent to refill the toilet bowl;
2) st asuitablewater leve in the toilet bowl (very often the water leve in the toilet bowl is
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unnecessaily high); and
3) avoid ovefilling the toilet bowl (once the water reaches the maximum alowable leve in the bowl,
al additiona water added to the bowl is automatically discharged from the toilet).

Flow diverters can be easly ingtaled on most conventiond toilets and can save from 0.4 t0 0.8 |G per
flush. The cost of these water-conservation devices ranges from 1.00 to 3.00 USS.

60% of the toilets ingpected by the auditors had long toilet bowl refill cycles and could therefore be
fitted with flow diverters.

E-19 Periodically check all toiletsfor leaking flapper valves and damaged flush
mechanisms, and adjust thewater level in thetoilet tanks.

< Enaurethat the flapper valves sed properly. Clean or replace them as necessary.

< Adjus float vaves to achieve a consstent and reasonable water depth in al toilet tanks, and
periodicaly check the toilet tanks to ensure that the water depth is at the predetermined height. I
the water level istoo high, the toilet will use too much water with each flush or it may congantly
lose water through the top of the overflow pipe. If the water leve istoo low, the toilet will not
function properly and may have to be flushed more than once.

< Enaurethat the flush vave mechanisms operate properly. A damaged or jammed flush mechanism
can waste up to 5.0 IG/min until it is detected and corrected.

C 5% of theingpected toilets had leaking flapper vaves.
C  15% of the inspected toilets had excessvely high weter levels
C  10% of the inspected toilets were overflowing.

E-20 Consder replacing conventional toilets with water-saving toiletsin frequently used
public or employee bathrooms.

< All toiletsin public and employee bathrooms are conventiond toilets which are equipped with
large water tanks and use from 3.3 t0 4.5 1G per flush. Water-saving toilets are equipped with
smdler tanks and are designed to use 1.3 |G per flush. A water saving toilets cost gpproximately
80 to 100 USS.

Before implementing this recommendation, Hotel X should find out from loca hoteliers which
brands of water-saving toilets have a proven performance record in Country X.

< Make surethat any water-saving toilet purchased by the property isingalled in afrequently used
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public or employee toilet rather than in aguest villa

E-21  Reducethe need to power wash and the damage caused by excessrainfall.

Congder the following suggestions.

Gutter the terrace of the main building to iminate the congtant dripping of rainwater from the roof
onto the awvnings and sdewalk.

Apply amildew-resstant seder to al sdewaks and stepping stones to resist mildew growth.

Use mildew-resstant paint on dl building exteriors.

E-22  Harvest rainwater and useit to supply the property=slaundry and other operation

that do not require potable water .

Finandid savings = 3,220 USHlyear Water savings = 541,000 IGlyear
Implementationcost = 2,780 US$H/year
Payback period = 10 months

Ranwater isfreg, plentiful in City X, chemicaly Apured and relatively clean: it istherefore an ided
source of water for the laundry and other operations that do not require potable water. Some of the
principa benefits of rainwater harvesting are discussed below.

1

Since ranwater is naturaly soft and has a very low concentration of totd dissolved solids (TDS), it
isone of the highest quality water naturdly available. Because of its chemica purity, usng
rainwater in laundry operations will sgnificantly reduce the consumption of detergents and other
laundry chemicals. For example, ECOLAB technicians reported that a 1 grain/gdlon (i.e, 17
mg/liter) reduction in the hardness of the wash water could reduce the consumption of detergent
by up to 2 02/100 Ib of linen. Since Hotd X currently washes its laundry with hard tap water and
does not use any water softening chemicass, the use of rainweater as wash water will significantly
reduce this property=s consumption of laundry chemicals.

Comparison between rainwater and tap water

Parameter Rainwater Typical tap water
Hardness <10 mg/liter 200 - 300 mg/liter
TDS <50 mg/liter 300 - 600 mg/liter
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pH | 55 | 70 |

2. Snceranwater isnaturaly soft it will not produce any scae in the property-s water lines and
water heaters.

3.  Ranwater harvesting will reduce the amount of rainwater thet is discharge to the ground during
gorms. Thiswill reduce the water logging problems visible in some parts of the property and will
keep the foundations of buildings drier, thereby preserving their structurd integrity.
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Enerqy - general issues

E-23  Eliminate excessive lighting levelsin public and garden areas. Reduce garden and
public area nighttimeillumination in areaswherethereisno guest activity.

Finandd savings = 1,000 US$/year Electricity savings = 7,560 kWh/year
Implementationcost = negligible
Payback period = immediate

Note  The figures shown in the preceding table represent the savings achieved by switching off the
floodlights after midnight and taking out of service the two old incandescent garden walkway
lights.

< Hotd X should replace the exigting light bullbos with wesker light bulbsin dl excessvely lit aress.
Hotel X could even consder permanently deectivating some light fixtures in these aress.

< Hotd X should reduce itslighting cogts by switching off after midnight al unnecessary lights, such
as the garden flood lights and some of the poal lights. Only the walkway lights and other key
security lights should be left on when there is no guest activity.
In order to maximize the number of lights that can be turned off at nighttime, Hotel X may haveto

ingal new or reconfigure some of the existing circuits of its garden and public arealights.

E-24  Replaceincandescent bulbswith compact fluorescent bulbsin gardensand public

areas.
Financid savings = 1,550 US$/year Electricity savings = 13,500 kWh/year
Implementationcost = 1,070 US$
Payback period = 8 months

Hotel X can reduce its lighting costs by replacing incandescent bulbs with compact fluorescent (CF)
bulbs in public area and garden lighting fixtures. CF bulbs consume less energy than incandescent
bulbs to produce the same amount of light, and also last up to 13 times longer than incandescent bulbs.
Therefore, athough CF bulbs cost more than incandescent bulbs, they save dectricity and money in
the long run.

Although it is often economically beneficia to use CF bulbs instead of incandescent bulbs, this property
should first focus on replacing the incandescent bulbs that have a medium to high wattage (60 W to
100 W) and those that burn for long periods of time (8 hours per day) -- these fixtures offer the
greatest potential savings and shortest payback periods.
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The following tables show the financid savings and the payback periods for replacing incandescent

bulbs with CF bulbsin light fixtures that are operated for 6 to 12 hours per day. These tables

aso show the equivaence in terms of light output between CF and incandescent bulbs, and should be

used by Hotdl X to decide which of its incandescent bulbs could be replaced with CF bulbs.

Payback period for replacing an incandescent bulb with a CF bulb

Incandescent bulb 100W 75W 60W 40W
CF replacement bulb 27TW 20W 15w 11w
Time of operation of the bulb Payback period (in months)
12 hourg/day 7 9 11 20
10 hourg/day 8 11 14 24
8 hourg/day 10 14 17 30
6 hours/day 13 18 23 40
Financial savings achieved by replacing an incandescent bulb with a CF bulb
Incandescent bulb 100W 75W 60W 40W
CF replacement bulb 27TW 20w 15W 11wW
Time of operation of the bulb Savings (US$/year)
12 hours/day 3 28 22 125
10 hourg/day 318 231 182 105
8 hours/day 254 184 14.6 84
6 hours/day 191 138 109 6.3

Before purchasing new compact fluorescent systems, Hotel X should consider the following issues:

harder to dismantle and therefore reduce theft problems.

Find out from loca hoteliers, or other reliable sources, which types and brands of CF bulbs

Give preference to hard-wired systems over screw-in systems. Hard-wired systems are

Give preference to CF systems that have separate balasts and light bulbs. These systems have

dightly higher initial costs but lower life cycle costs because the ballasts can be reused up to 4

<
perform well in Country X.
<
<
times.
<

Give preference to CF systems that are equipped with dectronic balasts. Electronic balasts

have higher initid cogts but prolong the life of the bulbs by partly compensating for low power
quality. Inaddition, eectronic ballasts do not generate noise.
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< Give preference to CF bulbs that have a color temperature of 2700K (i.e., bulbs that produce
awarm and pleasant light).

< Use CF bulbs that have a color temperature of 4100K to illuminate plantsin the property's
gardens. These bulbs render the green color much better than the 2700K CF bulbs.

E-25 Replaceincandescent bulbswith compact fluorescent bulbsin guest rooms.

Hotel X can aso conserve energy by replacing some of the guest room incandescent bulbs with CF
bulbs. Since most of the energy used by incandescent light bulbs is transformed into heet, changing
incandescent to CF bulbs in guest rooms will reduce the property=s lighting and air-conditioning cods.

However, snce the ingtalation of compact fluorescent bulbs in guest rooms has ardétively long
payback period, Hotel X should implement this recommendations 1) only after retrofitting its public
area and garden lights with compact fluorescent bulbs, and 2) only in roomsthat have an average
occupancy greater than 75%.

Hotel X can use the tables given in the preceding recommendation to determine which of its guest room
incandescent bulbs should first be replaced with CF bulbs.

E-26 Develop guiddinesto definethe bulb wattage that must be used in the property'slight
fixtures.

Currently the replacement of light bulbs in the property's light fixtures is often inconsstent. When a
bulb burns out, it is often replaced with a new bulb that has a wattage rating thet is different from that of
the origina bulb. This practice ether leads to guest dissatisfaction, since lower wattage bulbs generate
lesslight, or wastes energy. For example, replacing asingle 60 W bulb with a100 W bulb in a public
area light fixture increases the property's energy costs by 24 US$Hyear (cdculation based on 12
hours/day and 0.13 US$/kWh).

In order to ensure condstency and optimd lighting levels, Hotd X should develop written guiddines
that specify the type of bulb that should be ingtaled in each type of fixture. Alternatively, Hotel X could
ingal stickers on the light fixtures to indicate the recommended bulb wattage. Since compact
fluorescent bulbs have a lower wattage rating than incandescent bulbs of identicd lighting output, the
guidelines or stickers should specify the bulb wattage ratings for both technologies

E-27 Periodically clean the property=slight fixturesand, if necessary, light bulbs.

Hotel X should regularly clean light fixtures and bulbs around the property to ensure that they perform
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a maximum efficiency. The audit team found many dirty fixtures around the property.

The dust and dirt that accumulates on light fixtures and bulbs can often absorb up to 35% of the light

generated and therefore waste much of the energy consumed. For example, a40-watt light bulbin a
clean fixture produces as much light as a 60-watt bulb in adirty fixture and saves 2.00 US$ worth of
electricity over the life of the bulb.

Cleaning light fixtures should be part of the hotel-s preventive maintenance checklist.

Enerqy - air-conditioning and refriger ation

E-28 Encourage guest to use natural ventilation rather than air-conditioning in guest rooms.

Finencid savings = 1,510 US$lyear Electricity savings = 11,400 kWh/year
Implementationcost = not determined
Payback period = not determined

The use of naturd ventilation instead of ar-conditioning in guest rooms could substantialy reduce Hotel
X=senergy codts. In order to encourage guests to use natura ventilation, Hotel X:=s guest rooms should

be equipped with:

effective and dlent calling fans;

louvers or windows that can be operated easlly;

window screens (Hotel X isidedly suited to ingdl diding window screensin the guest
bedrooms).

The auditors noted the following shortcomingsin Hotdl X:s guest rooms:
some celling fans were excessvely noisy;

some of the celling fans had no speed controls;
the windows and louvers were not fitted with screens.

E-29 Minimizeinfiltration of hot air in guest roomsthrough louversand doors.

Finandid savings = 1,000 US$/year Electricity savings = 7,600 kWh/year
Implementationcost =500 US$
Payback period = 6 months

Note: The figures shown in the preceding table represent the energy savings achieved only by dosng
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three 9des of the vented skylightsin guest bathrooms.
Reduce the hegt gain in ar-conditioned guest rooms by implementing the following messures.

< When applicable, ingtal durable westher stripping to sed large air gaps around doors and
windows, and between louver panes.

< Repair the louvers where necessary.

< Closethree sdes of the vented skylight in guest bathrooms.

In future refurbishing projects, Hotel X should consider replacing the louversin air conditioned aress
with French windows.

E-30 Clean theair filtersof all air-conditioning unitson aregular bass.

Many of the air-conditioning filtersinspected by the auditors were clogged with dust and dirt. Air
filters are thin foam pads or meshes that are fitted directly over the evaporator coils. They must be
periodicaly cleaned (approximately once per month) in order to preserve an unobstructed flow of air
to the evaporator coils and prevent the growth of fungi or other organismsin the accumulated dust. A
clogged filter forces the fan motor to work harder, reduces the cooling capacity of the unit, increasesiits
energy consumption by up to 6%, and may affect the air qudity in the guest room. To clean an air
filter:

remove the filter from the unit;

wash it with amild detergent;

rinseit dean;

shake out excess water; and

ar dry before re-inserting it into the air conditioning unit.

N N N NN

E-31 Periodically check all through-the-wall air-conditioning unitsto should ensurethat
their exhaust vents are closed

An open exhaust vent lets fresh air enter the room and thus forces the alc unit to work harder to keep
theroom cool. Sincedl of Hotel X-s guest rooms receive plenty of fresh air through poorly sedling
louvers and doors, the additiond fresh air supplied by the exhaust vents is unnecessary and wasteful.
Many of the air-conditioning units ingpected during the audit were found to have open exhaust vents.
Checking these vents should be part of the hotel=s preventive maintenance checklist.

E-32 Inthefuture, upgradethetype of a/c units purchased for guest rooms.
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Fnandd savings = 1,510 USHlyear Electricity savings = 11,400 kWh/year
Implementationcost = not determined
Payback period = not determined

Congder the following options.

< Purchase air conditioners that can be operated by remote control or whose control panels are not
attached to the units. The control panels of the through-the-wal units that are currently ingtalled on
the celling of the second floor bedrooms are completely inaccessible. These units can only be
turned on or off by activating a remote switch, and cannot be adjusted to maintain adesired fan
Speed or temperature. This Stuation may foster guest dissatisfaction and increases air-conditioning
costs because some of the rooms are probably cooled more than necessary.

< Purchase ar conditioners that have a room temperature control system rather than the Acoil@
temperature control system of the exigting through-the-wal units. A room temperature control
system dlows the unit to maintain the desired temperature in the air conditioned space even if there
are wide changes in temperature outside the room. In contrast, the existing a/c units provide
excessive or insufficient cooling depending on the outside temperatures and conditions. As
mentioned before, this Situation may foster guest dissatisfaction and increases the property-s air-
conditioning cogts.

It should be noted that improving the temperature control of air-conditioning units can save a sgnificant

amount of energy. In fact, increasing the desired temperature setting of an alc unit by 4t0 6 F can
reduce the energy consumption of the unit by gpproximately 15-20%.

Enerqy - hot water supply

E-33 Consider replacing the electric water heater in the guest roomswith LPG water

heaters.
Finandid savings = 3,110 US$H/year
Implementation cost = not determined
Payback period = not determined

Hesting water with gas is 50% chegper than hegting water with dectricity. Therefore, when the time
comes to replace the existing water heatersin the villas, Hotel X should consder purchasing gas water
heaters instead of dectric water heaters.

Probably the most cost-effective configuration would be to replace severd small eectric water heaters
with alarge centra gas heater which provides hot water to afew villas through a hot water recirculation
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loop.
Hotel X should obtain from aloca contractor a cost estimate for this conversion of eectric to gas
hesters.

Solid waste
E-34 Ingall paper towe holdersin public bathroomsto reduce the chances of aroll getting

wet and no longer fit for use.

Chemicals and hazar dous products

E-35 Discontinuetheroutine use of enzymesin the drains of the villa kitchen sinks.

Instead of using enzymesto keep the kitchen drains clear, Hotel X should encourage al housekeepers
to scrape greasy pots and pans into the garbage before washing them, and avoid dumping grease and
oil down the kitchen drains. Also, Hotel X should ensure that dl kitchen sink are equipped with
Srainersto prevent clogging the drain pipes with particles of food and other wastes.

E-36 Minimizethe use of drain cleaning chemicals.

The hotd should avoid the use of drain cleaning chemicas whenever possble. Drain ceaning
chemicals are toxic, hazardous, and expensive, and should therefore be used sparingly and only asa
last resort. Furthermore, these chemicals harm the bacteria that decompose and purify the wastewater
in the property-s septic tanks and French drains. The destruction of these beneficial bacteriaincreases
the rate a which solids accumulate in septic tanks, increases the possibility of clogging the French
drains, and increases the mass of pollutants which reach the ground water table.

The maintenance staff should therefore firgt try to dear clogged drains with a plunger and aAsnakel
before using chemicals. Snakes are long, highly-flexible metal wires or coilsthat are very effectivein
clearing clogged drains; they can be operated manually or powered with a drill-like device. Most
snakes coil directly into asmall canister and can therefore be conveniently stored, carried, and used.
The cogt of these tools ranges from 20 $US for amanual snake to 250 $US for atop-of-the-line
power-driven snake.

Drain cleaning chemicals should never be used for the preventive maintenance of drains.
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4.3. Housekeeping and guest rooms

General issues

H-1

Create a checklist for housekeepers

Create a checklist, or personal action plan, for housekeepers to ensure they are aware of and comply
with the conservation measures adopted by Hotel X. Examples of items that should be included in this
checklist are given below.

< Turn the alc off when preparing an unoccupied guest room.

<

Before leaving an unoccupied guest room or villa

C
C

turn off dl lights,
ensure that faucets and toilets are not running.

Check for and report mafunctioning equipment and fixtures. Pay particular attention to:

(> N o> I ob I b I ab JN o> I ob BN ob JN ob I e I ob BN @b ]

creeping toilets,

dicking toilet flush handles or mafunctioning flush mechanisms;
leaking faucets and shower heads;

excessively high flows from faucets or shower heads;
clogged aerators or shower heads;

scdding hot water;

sink and bathtub stoppers that dorrt sed properly;
damaged windows or louvers,

mafunctioning air conditioners;

missing srainersin the kitchen sink drains

excessve frogt build-up in refrigerators,

gas leksin the kitchen stovelrange.

Remove used sogps only at checkout. The used guest room soaps can be used to mop floors,
wash employee uniforms.

Avoid discarding fat and oil down the kitchen drain.

Even though many housekeepers dready practice some of these measures, this checklist will alow
management to establish clear housekeeping policies and ensure that housekeepers know exactly what
is expected of them.

The hotel should aso standardize its turn-down procedures so that all housekeepers responsible for
providing turn-down service will know which lights should be Ieft on, thet fans should be turned off, that
ar conditioners should be turned off, etc. The auditors found that housekeepers are inconsstent in
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their turn-down procedures, especialy concerning the number of lights Ieft on.
Once standard procedures are established, the hotel management should periodicaly remind
housekeepers of these policies and perform periodic spot checks to ensure compliance.

Water, energy and chemicals

H-2 Sart alinen and towe reuse program

The property should consider implementing atowe and linen reuse program which encourages its
guests to reuse their towds and linen more than once. Internationa experience shows that this measure
can reduce the laundry load by up to 40%. By reducing the amount of material processed through its
laundry, Hotel X will be able to lower its water, chemicals and energy consumption and costs, reduce
the wear and tear on itslinen and towels, and increase the service life of itslaundry equipment.

Hotel X should however implement this type of program only after other visble environmentd initiatives
are firmly established. The guests reaction to atowe and linen reuse program istypicaly more
positive if they can see that the hotd is truly concerned about the environment. They do not want to
fed like they are making dl of the sacrifices or that the hotel is smply trying to save money.

Towe reuse program

The towe reuse portion of this program is straightforward: guests are asked to leave their towels
hanging up if they wish to use them again or put them on the floor (or in the tub or in a basket) if they
would like to have them replaced. The principa concern with atowe reuse program isto ensure that
housekeepers comply with the guest=s requests. In many cases, housekeepers routinely replace dl
bathroom towds, including those that are left hanging by the guests.

Linen reuse program

Since Hotel X changes the bed linens only every other day, the property should decide whether to
implement a standard linen reuse program, as described below, or smply continue with the existing

program.

A gtandard linen reuse program is designed in one of two ways.

1) Theguest isasked to leave a card on the bed indicating thet it is not necessary to change the sheets
that day. This approach works but gets fairly low guest participation, Snce even environmentaly

concerned guests often forget to leave the card in the correct place.

2) Theguedt isinformed thet, in an effort to protect the environment, the hotel only changes sheets
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every two or three days. If the guest would like to have the sheets changed more frequently, the
guest is asked to place a card on the bed to have them changed that day. This method puts the
burden on the guest and, therefore, resultsin considerably higher participation.

Once the hotel is ready to begin this program, it should purchase attractive, colorful in-room materias
to communicate the program to the guest. These materials are available through a variety of sources,
including the Caribbean Hotel Association. The CHA cards offer two key advantages over some of
the other cards on the market:

< Thedesign of the CHA materids will capture the guests attention better than mots other cards. It
isimportant that the guests be clearly told about the program so that they fed that they have been
given the opportunity to make achoice. The program is not designed to trick the guest into
participating, but that is how they will fed if the program is not properly communicated.

< The CHA materids gate that it is the hotel=s policy to change sheets every three days unless the
guest request that they be changed more often. Asindicated above, this approach resultsin the
grestest savings.

The success of the towe and linen programs relies on the effective participation of the property-s
housekeepers. If this program isimplemented, al housekeepers should be thoroughly trained to ensure
they clearly understand their role and responsibilities.

As discussed below, programming and scheduling the linen changes can be accomplished in severd
ways.

< Dedgnate certain days as Asheet changing days.il With this gpproach, dl guest room linens are
changed on fixed days of the week (for example, every Tuesday and Friday) instead of every three
days. Assgning fixed Asheet changing daysi alows the property to easily increase housekeeping
and laundry gtaff to handle the additiona workload on those days, and avoids confusing
housekeepers. On the other days of the week, housekeepers only change sheetsin checkout
rooms and where requested by the guests.

< Count off every three days and post a notice to inform housekeepers which days are Asheet
changing days.i' This approach ensures that sheets are changed on the exact schedule noted on the
in-room materids, and sill makes it relatively easy for housekegpers to know when to change the
sheets. As mentioned before, on the other days of the week, housekeepers only change sheetsin
checkout rooms and where requested by the guests.

< Keep track of each guest room and change the sheets only after it has been occupied for three
consecutive days. However, many properties find it difficult to use this gpproach snce it requires a
complex information, tracking and communication system. If goplicable, this gpproach yidds the
greatest savings since it ensures that guest room linens are not changed more often than specified
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by the program.

Each property will have to select one of these gpproaches and modify it as needed to incorporate it in
its housekeeping and laundry operations.

Two other issues are key to the success of the linen reuse program:

< Housekeepers should replace soiled linens even when guests have not requested a change of
sheets. A bed should never be made with dirty linens.

< If aguest checks out early on a day when sheets were not changed, it isimportant that someone be
assigned to change the sheets before a new guest checksin. One way to know for sure if the
sheets were changed isto leave the bedspread in a turn-down type of configuration whenever used
sheets are left on the bed. If the bed is completely remade, it will look just like abed with fresh
sheets, but leaving the bedspread partly turned back will alow anyone entering the room to know
that the sheets have been used.
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H-3 Storethebedspread in the guest room closet rather than placing it on the bed after
the guest=sfirst night.

Many hotels have adopted this practice in order to reduce the need to frequently wash the bedspreads

(thereby saving water, energy, chemicas and labor) and adso minimize the wear and tear on these
items.

Energy

H-4 Reducethetime of operation of air-conditioning unitsin guest rooms.

Many guedts leave the ar conditioner running and lights on after leaving their rooms. Hotel X should
place atactful note in the rooms to encourage guests to turn off air conditioners and lights whenever
they leave their rooms for extended periods. Attractive energy and water conservation signs can be
readily purchased from the CHA or other smilar organizations.

Other actions that can be taken by Hotd X to reduce the energy consumed by its alc unitsinclude:

< When preparing aguest room, housekeepers should turn the a/c units off or, if thisis unacceptable
to the guests, adjust the a/c thermogtat to aAlow cool and low fani setting.

< Keep the rooms cooler by closing curtains of windows that are exposed to direct sunlight.

< If theroomiscoal or if the air-conditioner is on, ask housekeepers to keep the guest room door
closed during guest room preparation. This practice will keep the room cooler and prevent insects
(especialy mosquitoes) from entering the room.  If the door must be left open during guest room
preparation, ask housekeepers to turn off the alc units.

H-5 Unplugtherefrigeratorsin unoccupied villas.

The refrigerators should be shut off or unplugged in al rooms that remain unoccupied for more than a
week. This practice will save energy and lengthen the service life villas refrigerators.

At the present time, the villarefrigerators are lft running year-round.

Solid waste

H-6 Do not provideanew roll of toilet paper at check-in unlessthe used roll isnearly
empty.
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Housekeepers should leave partialy-used rolls of toilet paper in guest bathrooms for the next guest
instead of providing each new guest with abrand new roll. Unlesstheroll is nearly empty, the first
suare of the used roll of toilet paper can be folded attractively for the next guest. Oncearall isless

than hdf full, a spare roll should be placed on the lid of the toilet tank.
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Chemicals and hazar dous products

H-7 Useadispensing system to dilute and safely transfer bulk chemical to the containers
used by housekeepers.

The hotd should consder purchasing its housekeeping chemicas from a company that offersa
dispensing system for bulk products. Currently, many of the property:s chemicals are purchased in
bulk but are not diluted with water and are poured by hand into the housekeepers: individua
containers. Using these products at full concentration wastes money, and pouring by hand offers the
opportunity for spillage. A good qudity dispenang system automaticaly dilutes each product asiit
transfers the chemica into the individua containers used by the housekeepers.

H-8 Minimizethe use of har sh chemicals such as bleach.

Milder cleaning products are safer for the housekeepers and do not affect the performance of the
property=s septic tanks and French drains. Home-made cleaning products are often chegper than the
commercid equivaents.

For example, Hotd X could eiminate the use of bleach in the villas by replacing it with the mixture of
vinegar and baking soda that is currently used by some housekeepers.

H-9 Ensurethat all housekeeping chemicals are property stored, handled and labeled.

< Mo of the bulk products are first poured into smaller containersthat are easier to handle before
they are transferred to the bottles used by the housekeepers. Unfortunately, these containers do
not have lids and are not labeled. Until the property obtains a dispensing system, al chemica
containers should be covered to reduce the likelihood of a spill, and labeled to diminate confuson
which could lead to the possible misuse of the housekeeping chemicas.

< Housekeeping chemicals should only be poured into suitable and properly labeled containers.
Hotel X=s housekeepers often store their chemicasin old drink bottles which are not properly
capped and labeled.

< The housskeeping chemicasthat are stored in the villas should be placed in an areathat is out of

reach of young children. Currently, the housekeeping chemicas are stored in the counters located
under the villas kitchen sinks.

H-10 Minimizeor eliminate the use of Bay-Gon
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The hotel should identify lesstoxic dternatives to Bay- Gon for killing insects. Bay- Gon contains
hazardous chemicas that have been banned in the United States. It is aso an aerosol, which means
that it probably contains propelants gases which harm the environment by contributing to the green
house effect. For example, many properties use borax powder to eiminate roaches.
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4.4. Laundry

General issues

L-1 Createan operationschecklist for the laundry staff

The hotd should create a checklist, or persond action plan, for the laundry staff to ensure thet they are

aware of and comply with the conservation measures adopted by Hotel X. Examples of items that

should beincluded in thislist are given below.

< Wash and dry only full loads. Any partid loads remaining a the end of the day should be left to
wash with additiond items the following day. Staff uniforms should either be line-dried or dried
together in the dryer (not one a atime). Cloth ngpkins should be collected from each villain the
morning, washed as on load, and then returned to the villas - in one instance, the auditors found
only four napkinsin the dryer.

< Pre-sosk dl itemsthat are heavily-soiled to prevent re-washing.

< Sort sheets and towelsinto separate loads, since each requires a different amount of detergent and
adifferent drying time.

< St thedrying time based on the type of load instead of aways sdlecting the maximum drying time.
< Cleanthelint trgp at least once per day.

< Useameasuring cup to ensure that only the right amount of chemicd is used to process each
laundry load.

Once these procedures are established, management should perform periodic spot checks to ensure
compliance.

Chemicals and hazar dous products

L-2  ldentify environmentally friendly laundry chemicals

Since the detergents used in the laundry are sold in unlabeled bags, Hotel X should obtain the product
description from the manufacturer and ensure that these detergents are phosphate-free. If the laundry
chemicas currently used at Hotel X contain phosphates, the property should replace them with
environmentaly friendly subgtitutes.
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4.5. Kitchen

Enerqy

K-1  Turn off or unplug any refrigerator or freezer that isnot regularly used.

< Theauditors found two freezers that were on despite the fact that they were essentidly empty. I
the staff needs a place to store food items, they should use the refrigerator located in the employee
egting area near the laundry.

< Inorder to prevent odors, the door of the refrigerator or freezer should be l€ft partly open after the
units have been turned off.

K-2  Train the staff to turn the lights off in the kitchen.

The gaff (epecidly the bartender) should be trained to turn lights off in the kitchen when this arealis
not in use, and management should consider posting reminder Sgns near the light switches to encourage
the gtaff to do so. If this continues to be a problem, the property should consider ingtaling wind-up
lighting timers to control the lightsin these problematic aress.
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Appendix |

Detailed calculations of selected recommendations
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Appendix I

Supporting information
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Summary of Hotel X=s environmental aspects, impacts and EMS objectives

Type of environ. Type of activitieswhich have these Environmental impact of the Objective of the
aspect of the environmental aspects activities property=seEMS
hotel=s activities
WATER USE - Useof guest room and public bathrooms - Inefficient use of avauable - Reduce water
- Laundry room and operations resource consumption
- Housekeeping and cleaning operations
- Kitchen and bar operations
- Garden upkeep
ENERGY USE - Operation of ac units, water heaters, washing | - Inefficient use of vauable and Reduce energy
machines, dryers and pool pumps non-renewable resources consumption
- Useof hot water and lighting - Generatesair pollution (mainly at
the power plant), greenhouse
gases, acidran
SOLID WASTE - Office operations (paperwork) - Disposa of solid wastesin Reduce the amount of
GENERATION - Food purchasing, preparation and serving inadequate municipa dumps solid waste generated
- Bar operations - Contamination of groundwater by the property
- Maintenance operations and surface water
- Garden upkeep - Lossof raw meterids
GENERATION OF |- Laundry room operations (e.g., use of - Increases pollutant load Reduce the pdlutant
WATER phosphate-based detergents) discharged to the groundwater load contained in the
POLLUTANTS - Genera housskesping and dleaning operations |  tableand sea hotel-s effluent
(excessve use of chemicd deaning and - Reduces the effectiveness of the
disinfecting products) wastewater disposal system
- Food preparation (disposd of grease/oil)
Use oF - Laundry room operations (use of bleach, and |- Exposes guests and employeesto| - Reduce the number
HAZARDOUS acid or caudtic deaners) hazardous products. and amount of
PRODUCTS - Genera housekeeping and cleaning operations hazardous products
(use of bleach, toxic deaning chemicds, used on the property
insecticides)
- Maintenance operations (e.g., drain clearing
chemicas)
- Grounds keeping (pesticides/insecticides)
GENERATION OF |- Maintenance operations (e.g., rdeaseof CFC |- Rdeaseof CFCstothe Phase out CFC
AIR EMISSIONS from air conditioning units, use of solvents) amosphere refrigerants
- Genera housskeeping and clesning operations | - Exposes guests and employeesto| - Reduce the use of

(use of aerosols)

hazardous air pollutants

solvents, insecticides,
pesticides

DAMAGE TO THE
ECOSYSTEM

- Useof fertilizer, insecticides and pesticidesin
the gardens

- Direct discharge of the laundry graywater on
the ground

- Damages the environment and
ecosystem surrounding the

property

Reduce the damege
caused by the

property:s operations
on the ecosystem.




ACTION PLAN FORM
M AINTENANCE DEPARTMENT - WATER CONSERVATION ISSUES

Actual
Action By whom Target date date
Implement aleak detection and prevention program
C  Prepareaplan for carrying out a monthly inspection of the property-s water distribution Mr. X 12/1/97
system, guest bathrooms, public restrooms, kitchen, bar, beach showers, and irrigation
system.
C  Develop the checklist formsthat will be used to track the preventive maintenance work Mr. X 1/1/98
conducted by this program.
C  Hold atraining workshop to teach housekeeping staff on how to detect and report Ms. Y 1/15/98
malfunctioning equipment and lesks. Prepare asummary of thisinformation for inclusionin
housekeeping staff=straining manud.
C Beginthefirst round of ingpections. Repest the cycle of ingpection each month. Maint. staff | 2/1/98 - onw
C  After each round of ingpection, present summary of findingsto genera manager Mr. X 3/1/98 - onw
Install 1.6 US gallon/flush toiletsin the beach-side public restrooms
C  Ildentify thetype/brand of 1.6 US gal/flush toilets which have given satisfactory resultsin Mr. Z 2/1/98
Country X. Get recommendations from maintenance staff of other hotels.
C  Contact vendor and place order for 4 units. Mr. W 3/1/98
C Ingal the units. Ms. Y <1 mth after
receipt
C  Monitor weekly to ensure proper performance. Continue the weekly monitoring for two Mr. X after
months following ingdlation. ingtallation
Water consumption monitoring program
C  Preparetheformsthat will be used to collect datafrom the property:=s 3 meters. Mr. Z 12/1/97
C  Traindl members of the maintenance staff on how to properly read the meters, enter the Mr. Z 12/15/97
information on the forms, and calculate the property:=s weekly water consumption.
C  Begin collecting the water consumption monitoring program.
Maint. staff | 1/1/98 - onw
C  Onthefirgt day of each month, calculate the total water consumption and collect total guest
night figures for the previous month. Calculate IG/GN value for the previous month. Ms. Y 2/1/98 - onw

Provide the IG/GN figure to the Green Team.




Persond Action Plan - Housekesping staff

Action By whom Date
Guest room preparation checklist
C  Turn off thear-conditioning unit when entering aguest room. All house- | Starton
keeping 12/01/97
C Do not replace the trash can liners (plastic bags) unless these are soiled or otherwise unacceptable for staff

further use.

C  Report dl mafunctioning equipment to the hotdl operator -- contact the maintenance department
directly only if the need for repair is urgent.

Pay particular attention to water leaksin toilets, faucets and shower heads, excessively high flows
from faucets or shower heads; sticking toilet flush handles; sink and bathtub stoppers which dorrt
work or dorrt fit properly; damaged windows or louvers; scading hot water; mafunctioning air
conditioners.

C  Cdllect dl recydableitems placed in the guest room green recycling containers. Recydableitem
consigt of:

00O DU W0 o W W

clear, green, and amber glass bottles
plastic beverage bottles

auminum beverage cans

metd cans

newspaper

white paper

C Attheend of your shift, place dl collected recyclablesin the appropriate recycling bins located by the
laundry room.

C Beforeleaving the guest room:

B
B
B

turn off al lights, televisons and radios;

leave the a/c unit off;

if theacisleft on a the guest:s request, make sure that dl windows and louvers are properly
closd;

ensure that faucets and toilets are not running.

Towel and linen reuse program

C

C




Water - Monitoring form

Meter number:

Month and year:

Reading units:

Day

By Meter reading

Consumption

Comments or corrective action

91 Insert herethe last meter reading of the previous month
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Total monthly consumption




Number of guest nightsfor themonth =

Water consumption index = (monthly water consumption) / (number of guest nights)



Example of a partially completed water monitoring form

Water - Monitoring form

Meter number: 34,524,356 Month and year: December 1997 Reading units: Thousand imperid galons
Day By Meter reading Consumption Comments or corrective action
15,234.600 97 Insert herethe last meter reading of the previous month
1 PGM 15,256.700 15,256.700 - 15,234.600 = 22.100
2 PGM 15,278.300 15,278.300 - 15,256.700 = 21.600
3 PGM 15,302.500 24.200
4 PGM 15,322.200 19.700
5 PGM 15,342.700 20.500
ec...
25 PGM 15,768.700 21.800
26 PGM 15,791.600 22900
27 PGM 15,880.900 89.300 Because of jump in water consumption,
maintenance began inspection of water
distribution system
28 PGM 15,976.400 95.500 Discovered legk in property:=s main digtribution
line
Lesk wasfixed a 10:30 PM.
29 PGM 16,006.200 29.800
30 PGM 16,027.500 21.300
31 PGM 16,050.300 22.800
Total monthly consumption 16,050.300 - 15,234.600 = 815.700 thousand imperia gallons

Number of guest nights for the month

Water consumption index

= 3,077 GN (obtained from front desk records)

= (815,700 Imperia gdlons) / (3,077 GN)

= 265.1 Imperia galongGN




Electricity - Monitoring form

Meter number:

Month and year:

Multiplier:

Day By

Meter reading

Changein meter reading

Comments or corrective action

91 Insert herethe last meter reading of the previous month
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Totd changein meter reading for the month




Tota monthly eectricity consumption tota change in meter reading x multiplier

= kWh

Number of guest nightsfor themonth =
Electricity consumption index

(monthly eec. consumption) / (number of guest nights)





